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tests of the hypotheses, and the empirical results found in the literature. The majority of studies uses absolute and relative income together as explanatory factors in utility models and finds absolute income to have a positive and significant effect on utility (happiness). The majority of studies also finds relative income to be a significant factor in explaining utility but the sign of this relation varies across studies. The source of this variation is complex to detect given that few results are directly comparable across studies because of differences in model specifications.
Introduction
The paper provides a review of the empirical literature that has attempted to test the relative income and relative deprivation hypotheses in economics. The relative income and relative deprivation hypotheses are treated as one and the same hypothesis. As discussed in more detail in the next section, in economics the relative income hypothesis as put forward by Duesemberry (1949) in the context of savings and the relative deprivation hypothesis formalized by Runciman (1966) in the context of social status converged empirically into testing the same hypothesis simply stated as follows: The evaluation of individual utility depends -among other factors -on relative income, one's own income relative to the income of others.
The empirical literature on the relative income and relative deprivation hypotheses is vast and cuts across the social sciences. To set the boundaries of the review, the paper covers only published papers in economics journals as found in JSTOR and Econpapers by using the search terms "relative income" and "relative deprivation" in titles and keywords. This initial search provided over 200 hits. From this initial set of papers, we kept only papers that used relative income as one of the explanatory factors in the specification of the empirical models, therefore removing titles in specific areas of economics that tested for non-income dimensions of deprivation. A second screening was undertaken using the references in these papers. This left a final core of approximately 50 papers.
The relative income hypothesis as stated by Duesemberry (1949) emerged as one of the core issues in economics for a short period of time after its publication before being replaced by the life-cycle hypothesis put forward by Modigliani and others. The relative deprivation hypothesis stated by Runciman (1969) has been very popular across the social sciences since its publication and started to become popular in economics from the 1980s following an article by Yitzhaki (1979) that attempted to operationalize the relative deprivation hypothesis into a measure of relative deprivation. This literature focused on relative income as a measure of relative deprivation and mainly concerned itself with the measurement of relative deprivation rather than with the test of the relative income hypothesis. It has been only during the past decade and thanks to the popularity of the literature on happiness that the relative deprivation/relative income hypothesis has become mainstream in economics. As a result, tests of the relative income hypothesis have started to appear in high-ranking journals including the Journal of Economic Literature, the Economic Journal and the Journal of Public Economics, bringing to new life the original relative income hypothesis proposed by Duesemberry (1949) .
The paper is structured as follows. In the next section, we will review the main intellectual contributions that led to the formulation and tests of the relative income hypothesis. It is shown how this hypothesis has been a catalyst for some of the important theories emerged in economics during the second half of the twentieth century. Section three states the relative income hypothesis in its simplest form. Section four reviews the construction of the empirical models used to test the relative income hypothesis. Section five discusses the econometric problems that typically affect the literature that used these models. Section six summarizes the empirical results related to absolute income and relative income in papers that attempted to test the relative income hypothesis.
Economics and the relative income hypothesis
The root of the relative income hypothesis is to be sought at the very roots of economics. It is therefore useful to start our search with one of the very first definitions of utility as given by
Bentham: "By utility is meant that property in any object, whereby it tends to produce benefit, advantage, pleasure, good, or happiness, (all (p.2, Bentham, 1907) . In its original conception, utility was the property that objects have in providing pleasure or preventing displeasure. Maximizing utility was therefore understood as the maximization of collective pleasure or the minimization of collective displeasure, the main societal objective advocated by both Bentham and Mill.
The theory of revealed preferences provided economics with a means to measure utility so that income or consumption could be used to measure utility and the utility maximization problem could be mathematically stated and empirically tested. These developments also helped to clarify one of the most complex and controversial issues in economics, namely the shape of the individual utility function and its aggregation in society. Pigou (1920) advocated utilitarianism as a way to maximize social welfare in a world with identical utilities functions across individuals and decreasing marginal utilities. This implied that, given a societal total income, societal utility could be maximized through the reallocation of income from the richer to the poorer until perfect income equality would be achieved. The paradox of this view was evidently that the maximization of utility could be achieved only with perfect income equality. Others, such as Dalton (1920) and Timbergen (1970) , argued instead that, in a real world of differing individual utilities, equal incomes do not necessarily amount to equal utilities so that the optimal level of inequality may in fact be different from zero. This debate highlighted how different hypotheses about individual utilities could lead to very different optimal solutions for societies. It also introduced the notion of relativity intended as utility functions relative to individual tastes for commodities.
The economics profession had also accepted for long the notion of interdependent utilities, the idea that individual utilities also depend on the utility of others. Both Adam Smith and Karl Marx in different passages noted the importance of relative wealth as opposed to absolute wealth. In
The Wealth of Nations Adam Smith (1776) Frank (1985) in his theory of positional goods. Here the relativity concept acquires a new dimension. Not only people are different in their own evaluation of commodities but the value function also depends on the commodities of others. This greatly complicates the maximization problem of societal utility as utility becomes a function of both absolute income and relative income or rank.
The formalization of interdependent utilities did not find much traction in economics until Duesemberry (1949) proposed a relative income hypothesis to explain savings behavior in the US. Looking at data between 1869 and 1929, Kuznets (1942) had noticed that aggregate savings did not increase as a proportion of income over time while evidence from cross-sectional budget surveys during the period [1935] [1936] [1937] [1938] [1939] [1940] [1941] [1942] showed that the household savings rate increased with income. In an effort to explain the mismatch between income and savings behavior in longitudinal studies, Duesenberry (1949) proposed the so called "relative income hypothesis".
His basic intuition was that households are concerned about community consumption standards and that this concern leads to savings rates being an increasing function of a household's position in the income distribution: "(…) for any given relative income distribution, the percentage of income saved by a family will tend to be unique, invariant, and increasing function of its percentile position in the income distribution." (1949, pp. 3). Duesenberry also noticed that social comparisons are not symmetric. People tend to discount or ignore downward comparisons while consider or even over value upward comparisons. This further complicates the assessment of societal utility as the shape of the individual utility function becomes more complex and difficult to detect in empirical studies.
The relative income hypothesis is in contrast with the better known permanent income hypothesis (Modigliani and Brumberg, 1954 and Friedman, 1957 ) that superseded the relative income hypothesis and eventually became the core teaching in economics. The permanent income hypothesis can explain the cross-section positive relation between income and savings share with transitory deviations from permanent income that in the long-run tend to cancel each other out, which provides an explanation for the lack of correlation between saving rates and incomes in longitudinal studies. The popularity of the permanent income hypothesis eventually marginalized the relative income hypothesis for decades witnessed the fact that, the Duesenberry hypothesis has only seldom been tested empirically.
At the same time that Duesenberry was putting forward his relative income theory, Stouffer et Al. Although very appealing, this definition was rather complex to operationalize in empirical research and found little support in economics until a couple of decades later. The concept of relative deprivation used in empirical research in economics was first put forward by Yitzhaki, (1979) and is confined to the income sphere. Yitzhaki proposed to measure any individual relative deprivation as the sums of incomes of the people richer than the observed individual. The sum of these measures across a population would then represent the relative deprivation measure for a society. This is evidently a gross simplification of Runciman's relative deprivation theory but one that provided appealing empirical applications. Not only relative deprivation could be measured by simply summing up income distances but also, as shown by Yitzhaki, the relative deprivation measure at the societal level was equivalent to the absolute Gini index (the Gini multiplied by the mean).
This last property of the Yitzhaki relative deprivation measure is particularly important for our review as it allows us to relate the debate on the aggregation of individual utilities with the debate on relative income and relative deprivation. By adopting income as a unit measure, the Yitzhaki measure is de facto a relative income measure while the fact that this measure at the societal level is equal to the absolute Gini index implies that this measure can be used to measure the degree of equality of a society. In a nutshell, the more unequal a society is the more relatively deprived this society will be. Moreover, while the Gini index per se is a cross-section measure of inequality, the absolute Gini also considers mean income. This implies that, the Gini index being equal, with increasing mean incomes over time relative deprivation increases. In longitudinal studies that try to explain individual and societal behavior with changing levels of incomes, this property could potentially help to explain the inconsistency between longitudinal and cross-section studies on happiness and incomes.
A few years before Yitzhaki's constribution, Easterlin (1974; updated in 1995) noticed another inconsistency between longitudinal and cross-section data, a paradox that would eventually lead research on happiness for years to come and revive the relative income hypothesis. Easterlin noticed that the US and other Western countries had been growing in income per capita for several decades without any corresponding rise in reported happiness levels. For example, while income per capita in the US almost doubled between 1973 and 2004, happiness -as measured by the General Social Survey -showed no trend. This paradox acquired quickly popularity across the social sciences confirming the initial intuition and providing some possible explanations in disciplines as diverse as political science (Inglehart, 1990) and psychology (Diener et al., 1995) .
The search for a solution to the Easterlin paradox has also largely hovered around the idea that, beyond a minimum absolute income necessary for living, relative income becomes more important than absolute income for explaining happiness. This would explain why in richer societies average happiness and average absolute income do not covariate as expected while richer people tend to be happier than poorer people.
Economics was a late comer in this debate despite the obvious relation between happiness and utility when one looks at the original definition of utility as stated by Bentham, where happiness and utility are one and the same concept. Early contributions included several contributions from the Dutch Leiden School (see Kapteyn et al, 1978 and Kapteyn 1979 for example), Layard, 1980 and Frank, 1985 but mainstream economics resisted for long the idea of considering self-reported happiness as a direct measure of utility. The initial skepticism was related to the measurement of happiness thought as unreliable but these concerns were progressively removed by advances in psychology that showed the robustness of answers to happiness questions. In fact, it is the recognition by the economics profession of the role of psychological factors in decision making that eventually provided credibility to the relative income hypothesis in economics.
The seminal work of Khaneman and Tversky (1979) is key to understand this step forward in economics and also to better understand the relative income hypothesis and its possible tests.
Khaneman and Tversky (1979) showed that what matters for individuals when they make choices is not the status quo but changes from a reference point. This can be interpreted in two ways for the study of the relative income hypothesis. The reference point can be interpreted as the reference group which can be defined as self-selected groups of peers in society or, alternatively, as one's own status in the past or in the future. In their work, Khaneman and Tversky have mainly focused on the latter showing how the value function is concave in gains and convex in losses and also how the value function is steeper for losses than for gains (Tversky and Khaneman, 1991) .
As we will see further in the paper, findings related to the relative income hypothesis are very much in line with prospect theory in that they provide significant evidence on this behavioral asymmetry. Also important of this body of work is the concept of ex-ante decisions utility versus ex-post experienced utility. While Khaneman and Tvesrky worked extensively on the former, they also recognized that the latter has been little studied. But models where the dependent variable refers to past or current experiences rather than future projections -such as models that use happiness or life satisfaction as dependent variable -focus on ex-post utility and offer a significant bulk of evidence on how ex-post utility is shaped.
This brief review of the literature that dealt directly or indirectly with the relative income hypothesis provides the essential guidelines for empirical modeling. Utility is equated to happiness or considered a latent variable measured with happiness. Income is a measure of revealed preferences but contribute to utility in its relative form in addition to the absolute form.
Individual utilities are therefore inter-dependent and shaped by the reference group. The reference group (or point) may relate to the same individuals in the past or the future or to groups of individuals in the same society. These comparisons may lead to convex or concave individual utility functions. After stating more formally the relative income hypothesis, the paper will review how all these aspects are captured by models that attempt to test the relative income hypothesis.
The relative income hypothesis
In essence, the test of the relative income hypothesis revolved around the test of how measures of and different sets of control variables (household, individual and community characteristics and different sets of variables). This makes comparisons across empirical results an arduous task and the truth of the matter is that we could not find two studies the results of which could be entirely compared. However, one obvious test of the relative income hypothesis is the consistency of the sign and significance of the relative income variable across different types of models, countries and times.
Empirical specifications
To simplify the exposition, we consider utility and happiness as one concept and relative income and relative deprivation as one measure. Therefore, in what follows, we will refer to utility and relative income only. Let be utility, x a vector of incomes, r a measure of relative incomes and Z a vector of controls, whether demographics or fixed effects. The subscripts i will refer to individuals, c to countries or cohorts and t to time.
The relation between utility and income can be modeled in several ways depending on what we think individuals consider when deriving utility from income. The simplest possible specification and also the most common in economics is that utility derives from absolute income in any point in time so that = ( ) Critics of this approach argued that individuals are in fact concerned about relative income rather than absolute income so that
where r is relative income, which can be defined with different specifications. For example, Easterlin (1974) proposed a utility function defined in relative terms only with
where C is consumption rather than income and a is a weight attached to individual consumption (see below for more details).
However, the most common specifications in empirical analyses that attempt to test the relative income hypothesis make utility a function of both absolute and relative income so that
This type of specification is the focus of this paper. Econometric specifications of the utility function that includes both absolute and relative incomes mostly rely on measures of life satisfaction or happiness as proxies for utilities. This evidently implies that self-reported happiness is a reliable variable that convey true information on individual utility, a question which is has been debated in the literature in the past but that now finds broad consensus in economics (see Easterlin, 1974 , Diener, 1984 and Clark et al, 2008 .
Empirical specifications of the utility equation have several sources of variety including: 1) the choice of the income variable; 2) the different specifications of relative income -r; 3) the choice of the reference group; 4) the mechanism for the selection of the reference group; 5) the estimators used; 6) the functional modeling of absolute and relative income (variables transformations); 7) the choice of control variables and 8) the choice between cross-section and longitudinal data. Perhaps the greatest source of variety relates to the different specifications of relative incomer. In some studies r is a share of income over mean income -/ ̅ (Duesenberry, 1949 , Layard, 1980 , Persson, 1995 while for others r is a distance of income from mean income -( − ̅ ) - (Akerlof, 1997, Corneo and Jeanne, 1997) . Johansson-Stenman et al. (2002) compared the two types of formulations and found that the "ratio" approach performed better than the "distance"
approach. However, in our review we could not find other similar tests and both approaches continue to be widely used in empirical research. Some studies also use income rank as a measure of relative income (Franck, 1985 , Van de Stadt et al., 1985 . Frank (1985) , for example, suggests a maximization problem in which the utility index is expanded to allow for the effect of rank.
Also very important is the choice of the reference group when defining relative income r.
Assume that mean income (or median incomes in some papers) is the variable that defines 
where H is a measure of happiness, A is a time-varying individual specific effect and are the time variant and time-invariant individual effects respectively.
The mechanism for the selection of the reference group is also central to the understanding of the relative income hypothesis. The empirical literature has explored different possibilities. Some studies focused on testing systematically the relative income hypothesis using reference groups defined across different characteristics (Van de Stadt et al., 1985; Ferrer-i-Carbonell, 2005; Akay and Martinsson, 2011) . These different characteristics may be based on personal characteristics such as age and education or location characteristics such as region or town. For example, Van de Stadt et al. (1985) used education, age and employment, Persky and Tam (1990) A slightly more complex approach to the identification of the reference group is to model utilities in two stages. In the first stage, income or wages are modeled based on a number of personal characteristics that people use to select the reference group. In a second stage predicted income is used in a utility function either in conjunction or as a replacement of relative income (see for example Clark and Oswald, 1996 or Verme, 2011) . This approach arises from the concern that Ferrer-i-Carbonell and Frijters (2004) showed that an ordered logit or probit specifications lead to very similar results. Our review will
show that most authors opted for a categorical dependent variable and for an ordered probit estimation.
The functional modeling of absolute and relative income (variables transformations) is also
an important source of diversity across empirical studies. The equations would normally be in log form as the standard approach with continuous independent variables. But some studies opted to focus on testing the linearity of the income/happiness relation using quadratic or cubic transformations of the income variable.
Most applications would also add a set of control variables Z defining personal, household or communities characteristics and also a set of fixed effects, usually based on spatial criteria such as regions or urban and rural areas. If relative income is modeled in terms of predicted income and predicted income is estimated using a set of personal and/or household characteristics, these characteristics should normally not be used also in the utility model, although this is not always the case in empirical papers.
Finally, the distinction between cross-section and longitudinal models leads us to three types of studies, those that rely on one cross-section survey focusing therefore on individuals or households within a single country, cross-country studies, and longitudinal studies. The empirical specification of relative income models is essentially the same with the only difference being the change in subscripts but the interpretation of the coefficients is evidently different. In essence, the standard econometric model to test the relative income hypothesis can be described as
where 1 and 2 are the parameters of interest.
Provided that cross-section and longitudinal data are available, one can of course try to reconcile the two types of relative income hypotheses. Di Tella et al. (2003) offer, for example, one of the most comprehensive models by considering individuals, countries and time at once trying to test the relative income hypothesis using countries and time as reference:
These complex relations are nicely depicted in the following figure from Clark et al. (2008) where the cross-section within countries relation between happiness and income is superimposed over the longitudinal cross-country relation. The figure shows how difficult is to capture these relations in one equation, especially if the empirical model is linear. It also shows that we can think of two forms of relative income hypotheses. One is relative income across individuals within countries while the second is relative income across time. The longitudinal approaches to the study of relative income also raise the question of adaptation.
The basic idea is that people become accustomed to current income and, if income does not change in real terms, the utility that derives from income diminishes over time simply because of habituation. The question of habituation is well known in psychology with prominent experiments on lottery winners showing how people quickly adapt to the new welfare status and rapidly return to the level of happiness enjoyed before winning the lottery. This is important for the relative income hypothesis because it would imply that income has diminishing returns over time so that when people compare their income with their own income in the past the present income is discounted by the habituation factor.
Econometric issues
The test of the relative income hypothesis -as it implies the specification and estimation of econometric models -is a microcosm of econometric issues that plague any empirical model. In this section, we review briefly the main econometric issues that have been specifically found to complicate the test of the relative income hypothesis.
The choice of the welfare measure. Income is often the measure of choice for well-being in rich countries but micro economists working on developing countries tend to use consumption or expenditure (consumption for short) as a proxy of income. That is because reported income is often underestimated and more volatile than consumption or expenditure. However, the difference between income and consumption is savings and savings change significantly across the distribution of incomes with the poor having zero or low savings and the rich having large savings. In addition, consumption may or may not include consumption of public goods that consumers already paid for via taxation and the difference between income and consumption also depends on whether we consider pre-tax or post-tax incomes. Regressions that attempt to explain deprivation or satisfaction with consumption tend to underestimate the impact of income either because consumption is likely to have less variance than consumption (less significance) or because income is larger than consumption (lower coefficient). Headey and Wooden (2004) find some evidence of this phenomenon concluding that the impact of income on satisfaction is typically underestimated.
There is also a difference in using household as opposed to individual incomes. The choice depends on how we believe individuals make value assessments of their own status when There are a few approaches to address this problem. A popular method is to estimate predicted incomes based on a number of personal characteristics that are generally thought to be used by people to compare themselves with others such as age and education. However, including or excluding important variables can result in very different estimates and such approach is often criticized for being too 'normative'. The use of average incomes of peer groups such as coworkers or neighbors, which is also a popular approach to the selection of reference groups, may not be a better option. Knight and Song (2006) properties of S are the same as those of Z but the cardinal properties such as concavity and convexity may differ (Vendrik and Woltjer, 2007) .
Timing. As in any causal or correlation study, researchers must be knowledgeable about the time distance between cause and effect or between two correlated phenomena. Feelings of satisfaction such as life satisfaction may be the result of past recollection of income, the last income received or future income expectations. Feelings of satisfaction or deprivation may also derive from life events occurred in the past that altered the perception of income. Many of these factors are not observed in empirical studies. In fact, we will see that studies that use lagged income variables are very few.
Multicollinearity. In happiness models it is common to use variables constructed on income such as relative income or income inequality in conjunction with absolute income itself. This may lead to multicollinearity that can affect both the significance and the size of the coefficients. As noted by Kosicki (1987) , the basic problem in determining whether rank matters is collinearity between income rank and the level of income (p 426). The way to resolve the dilemma, as he suggests, is to include both the level of income and income rank in the equation, and, at the same time, generate as much variation in rank independent of variation in the level of income as possible, for example by comparing people across different communities.
It is also possible that the introduction of fixed effects generates collinearity with core explanatory variables such as relative income. The use of fixed effects is very common in happiness studies that use relative income as explanatory variable. As fixed effects tend to be variables representing communities or areas, they may be at similar levels of aggregation than the reference group used to measure relative income. This increases the likelihood of correlation between relative income and fixed effects. In a review of studies on the relation between income inequality and happiness, Verme (2011) has shown how in empirical models multicollinearity between fixed effects and core explanatory variables may explain the empirical heterogeneity of results. Addressing this problem is not simple and often boils down to a trade-off between losing on the explanatory power of the model and depicting more accurately the sign and significance of the inequality-happiness relation.
Omitted variables. It is widely recognized that happiness models can explain only a limited part of the variation in happiness witness the fact that the R squared and pseudo-R squared obtained from these models are typically low. It is possible therefore that the real explanation behind variations in happiness lie behind some of the omitted variables. Di Tella and MacCulloch (2005a) examined a series of potential omitted variables which could explain why increasing income has not led to more happiness using Eurobarometer and US GSS data. Variables used included life expectancy, pollution, unemployment, inflation, hours worked, divorce rate, crime and income inequality. Their results show that most of these variables are correlated with life satisfaction as expected. However, their inclusion as right-hand side variables does not explain why rising income has not produced rising well-being. That is because these additional variables have mostly also improved over time without increasing happiness. In their own words:
"introducing omitted variables worsens the income-without-happiness paradox". While these tests are not conclusive, the fact that the explanatory power of the happiness models is very low indicates that the results on relative income should be taken with caution. Significance of the relative income variable simply indicates that this is a variable that contributes with income and among many other unobserved variables to wellbeing. Inconsistent estimates. The use of ordered categorical models such as ordered probits and logits can lead to inconsistent estimates (Maddala, 1983) . Ferrer-i-Carbonell and Frijters (2004) tests whether results on the relative income hypothesis are sensitive to the use of OLS or categorical ordered models and find no significant differences between the use of the two models. However, controlling for fixed effects reduces the size of the positive coefficient on income. To address this problem one would need panel data, good instruments for personality traits or variables that observe personality traits directly and, in our knowledge, there are no studies in economics that delved into this question.
Non-linearity

Empirical results
As already mentioned, the sources of differences across the specification of empirical models for testing the relative income hypothesis are many from the choice of the welfare variable, to the choice of country and time, to the choice of the estimation method. We remarked that this diversity does not allow comparing results across studies. We also remarked that comparing the signs and significance of the relative income variable across different empirical models is per se a robustness test of the relative income hypothesis. This is what we do in this section by cataloguing a selected sample of empirical works across types of studies and according to results.
Absolute income is almost invariably used in conjunction with relative income to test the relative income hypothesis and recall that this is the type of specification we focus on in this paper. A first observation is that empirical models that try to explain happiness with absolute and relative income can explain only a small part of the variation in happiness. Ferrer-i-Carbonnell (2005) noticed that the pseudo-R2's for all regressions tested in the paper were between 0.07 and 0.08. This is in accordance with the general finding in the literature that only about 8% to 20% of individual SWB depends on observed variables that are typically used in these types of models (Kahneman et al., 1999) . Therefore, testing the relative income hypothesis does not amount to testing whether this variable is the most relevant factor in explaining happiness but boils down to testing whether this variable is consistently significant in happiness equations.
Almost all studies find a positive association between absolute income and satisfaction. This evidence is consistent with studies that used cross-section surveys, panel data and cross-country studies. Cross-section studies on single countries have consistently found a positive and significant relation between income and life satisfaction or happiness with or without demographic controls. This is true for developed countries (Blanchflower and Oswald, 2004; Shields and Wheatley Price, 2005) as well as for developing countries (Graham and Pettinato, 2002; Lelkes, 2006) . The main difference between developed and developing countries seems to be the slope of the relation, steeper for poorer economies as compared to richer economies. Panel data have been used to control for unobserved heterogeneity, such as personality traits. This section of the literature also concludes that changes in absolute incomes are correlated with changes in happiness (Winkelmann and Winkelmann, 1998; Ravallion and Lokshin, 2002; Ferreri-Carbonell and Frijters, 2004; Senik, 2004; Ferrer-i-Carbonell, 2005; Clark et al., 2005) .
Some of the work with panel data has also gone further in an effort to establish a causality link between income and satisfaction by instrumenting income with exogenous shocks. Frijters et al. (2004) used the average increase in incomes in East Germany after reunification and the average decrease in incomes in Russia after the collapse of the Soviet Union as exogenous shocks and find a greater effect of income on happiness than in much of the previous literature. Gardner and Oswald (2007) use information on lottery winnings in the British Household Panel Survey (BHPS) as reflecting exogenous income movements. In both the level and panel equations, lottery winnings are found to significantly reduce mental stress scores. These studies are consistent in finding a positive and significant relation between income and happiness and concord in finding different slopes of the income-satisfaction relation across countries and across groups of people (Clark et al., 2005; Frijters et al., 2004a; Lelkes, 2006) . A few cross-country longitudinal studies also used GDP per capita instead of income controlling for country fixed-effects and found a positive relation in contrast with the Easterlin paradox (Di Tella et al., 2003; Helliwell, 2003; Alesina et al., 2004) .
Despite the fact that the overwhelming majority of studies find a positive relation between income and happiness, there are a few studies that find a negative relation. This case has been labeled the case of the frustrated achievers (Graham and Pettinato, 2002; Becchetti and Rossetti, 2009; Brockmann et al., 2009 ) to underscore the fact that even an increase in income can result in decreased satisfaction. For example, using the German Socio-Economic Panel Survey (SOEP), Becchetti and Rossetti (2009) found that half of the achievers -defined in terms of people who improved on their income during the last period -are frustrated, meaning that they declared a reduction in life satisfaction. This is one of the few studies that actually splits happy and unhappy achievers into two groups avoiding in this way the averaging of negative and positive incomesatisfaction relations.
Several studies also find that income exhibits decreasing marginal returns on satisfaction for individuals within countries and across countries and that this is true especially over time (Diener and Luca, 1999; Layard, 2005) . This would be partly explained by the role of positional goods and the reference group, two factors that change along with income (Duesemberry, 1949 , Frank, 2005 . In essence, expectations, needs and the reference group are continuously adjusted to higher incomes so that the effect of an increase in marginal income is short-lived. This literature provides a possible explanation for the Easterlin paradox. In low income countries, an increase in average incomes increases average happiness but in high income countries this elasticity is no longer at work and factors other than income such as religion, social networks and freedom become more important for explaining changes in happiness.
The sign and significance of the relation between happiness and relative income in empirical studies is less consistent than the observed relation between happiness and absolute income. The majority of studies find a negative and significant relation as postulated by the relative income hypothesis (when controlling for absolute income). Studies that use averages of incomes across pre-defined reference groups as relative income are perhaps the most common and results are quite consistent in finding a negative relation between relative income and life satisfaction (Ferrer-i-Carbonell, 2005; Blanchflower and Oswald, 2004; Graham and Felton, 2006; Helliwell and Wang, 2005, Kapteyn and van Herwaarden, 1980; Kapteyn et al., 1997; McBride, 2001 ). Alpizar et al (2005) use a group of students from Costa Rica and a specifically designed questionnaire to test the relative income hypothesis using the ratio approach and the differential approach with both income and consumption measures. They find a negative and significant sign for relative income in all equations.
Two studies that use the German SOEP data Frick, 2007 and 2012) find that the role of relative deprivation (measured with the Yitzhaki, 1979 income measure) in explaining subjective well-being carries a negative sign and is more important than the role of absolute income. Interestingly, these studies also find that both absolute and relative income in the past contribute to shape the perception of well-being in the present, what we referred to as the "ego" comparisons in section four.
For China, there is overwhelming evidence that relative income and deprivation is very important in both urban and rural areas. Knight and Song (2006) using a sample of Chinese households find that people who perceived their own income to be above average were much happier than those who perceived their own income to be below average after controlling for absolute income.
Appleton and Song (2008) and Knight and Gunatilaka (2008) find that relative income is very important in rural China to explain happiness and Wang and Vander Weele (2011) find that relative deprivation is very relevant in explaining happiness also for urban residents.
Despite the evidence reported for countries like China and Costa Rica, several studies that have focused on poorer countries found that relative income is positively correlated with happiness or satisfaction. For example, Ravallion and Lokshin, (2010) find a positive sign for relative income measure using a survey from Malawi and the same sign is found by Senik (2004) for Russia and by Kingdon and Knight (2007) for South Africa.
There is also evidence that relative income predicted with an income equation is a significant factor that explains satisfaction. In these types of models, predicted income is interpreted as the income that people expect given their own characteristics and relatively to the characteristics of the reference group, where the reference group can be the whole population or selected sub-sets of the population. Hamermesh (1977) uses the residual from a wage equation as reference income and finds this residual to have a positive and significant effect on job satisfaction. Clark and Oswald (1996) using a similar approach with a sample of British employees find both income and reference income to be significant and with opposite signs in a job satisfaction regression. Sloane and Williams (2000) also find a negative and significant relation between job satisfaction and the reference income predicted with a wage equation.
Measures of relative deprivation have been found by several authors to be negatively associated with happiness or life satisfaction. Verme (2010) and Silber and Verme (2012) test the relative income hypothesis in Northern Ethiopia but found no significance of relative income as opposed to absolute income which is always found to be significant. Persky and Tam (1990) assume that all individuals living in the same region are part of the same reference group.
McBride (2001) includes in the reference group of each individual all people in USA who are in the age range of 5 years younger and 5 years older than the individual concerned. Van de Stadt et al. (1985) define the reference group according to education level, age, and employment status. It was not possible to detect unequivocally certain reference groups as being better than others in determining a significant relation between happiness and relative income. All we can say is that most scholars use individual characteristics, either directly in the happiness equation or indirectly with the estimation of predicted income.
A number of studies find evidence that both the internal (ego) comparisons and external (alter) comparison matter. Knight et al. (2009) find this result for rural China where relative income seems to be more important that absolute income in explaining happiness while both past and expected incomes in the future are also found to be relevant for present happiness. Verme (2010) using a set of European panel surveys concludes that absolute income is more important than relative income in explaining happiness but also that relative income carries consistently a negative and significant sign in equations where the dependent variable is satisfaction with income.
Some studies indicate upward and downward asymmetries in social comparisons. These asymmetries were originally suggested by Duesenberry (1949) when he noticed how people tend to make upwards comparisons rather than downwards comparisons. Frank (1985) also explored this aspect in relation to the role of positional goods and found similar results. For Taiwan, China, Tao and Chiu (2009) find a weak role of absolute income in explaining happiness, a nonsignificant role of downward comparisons and a positive and significant role for upward and parallel comparisons (the latter measured in terms of predicted income). According to these authors, relative income is a better predictor of happiness than absolute income. Corazzini et al. (2010) designed a questionnaire to explore the relativist vs. absolutist perception of wellbeing and administered this questionnaire to respondents in eight countries, four lowincome and four high income countries. Results indicate that wellbeing is perceived mainly in relative terms with the strength of relativism being higher for respondents in high-income countries. They also find that interpersonal comparisons take place by looking both 'upward' and 'downward' along the income scale and that both rank and the magnitude of reference incomes are important in assessing wellbeing.
Relative income has also been found to be a key element in the understanding of a number of factors related to happiness such as the case of the frustrated achievers and adaptation. Becchetti and Rossetti (2009) find that relative income contributes to explain the case of the frustrated achievers, those individuals who report higher income but lower satisfaction as compared to the past. The adaptation hypothesis -whereby individuals tend to adapt quickly to a new welfare status and, by consequence, derive less utility from the same level of welfare -has also found substantial support in various studies across countries such as the UK (Clark, 1999) and Germany (Grund and Sliwka, 2003; Di Tella et al., 2005) and also in cross-country studies (Van Praag and Frijters, 1999) .
Conclusion
The paper reviewed the empirical literature that attempted to test the relative income or the relative deprivation hypotheses in economics. Section two reviewed some of the most relevant intellectual contributions to the relative income and relative deprivation hypotheses and concluded that the testing of the two hypotheses implies similar empirical modeling. Section three stated formally this hypothesis and section four discussed the most popular empirical models used for testing the relative income hypotheses in economics. This section found a large variety of empirical models that differ for the choice of relative income indicator, reference group, the mechanism for the selection of the reference group, estimator, variable transformations and type of data (cross-section, longitudinal, panel). The review of the main econometric obstacles to the hypothesis testing also revealed a great diversity in purely econometric choices such as the use of fixed effects or cluster estimations. Considering that studies are also diverse in terms of countries, data sets and time periods considered, the discussion of empirical results forcibly focused on detecting consistency of the sign and significance of the utility-income relation.
The review finds that there is overwhelming evidence that absolute income is positively and significantly correlated with utility (happiness or life satisfaction) when absolute income and relative income are used in conjunction. The relation between utility and relative income is less consistent in terms of sign and significance but the majority of studies find a negative and significant relation. This is explained by the fact that all equations control for absolute incomes.
Income being equal, a higher income in the reference group reduces happiness.
